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almost always stationary and the armature rotating, synchronous
machines were built with stationary field and involving armature,
or with stationary armature and revolving field, or as inductor
machines with stationary armature and stationary field winding
but revolving magnetic circuit. Generally now the revolving
field type is used.

By the number and character of the alternating circuits con-
nected to them they are single-phase or polyphase machines.
As generators they comprise practically all single-phase and poly-
phase alternating-current generators; as motors a very important
class of apparatus, the synchronous motors, which are usually
preferred for large powers, especially where frequent starting
and'considerable starting torque are not needed. Synchronous
machines may be used as compensators or synchronous condensers,
to produce wattless current, leading by over-excitation, lagging
by under-excitation, or may be used as phase converters by operat-
ing a polyphase synchronous motor by one pair of terminals from
a single-phase circuit. The most important clans of converters,
however, are the synchronous commutatirig machines, to which,
therefore, a special chapter will be devoted in the following.

Inserted in series to another synchronous machine or synchro-
nous converter, and rigidly connected thereto, synchronous ma-
chines are also occasionally used as boosters.

Synchronous cornmutating machines contain a unidirectional
magnetic field and a closed circuit armature connected simul-
taneously to a segmental direct-current commutator and by
collector rings to an alternating circuit, generally a polyphase
system. Thus these machines can either receive alternating and
yield direct-current power as synchronous converters or simply
"converters" or receive direct and yield alternating-current
power as inverted converters, or* driven by mechanical power
yield alternating and direct current as double-current generators.
Or they can combine motor and generator action with their
converter action. Thus a combination is a synchronous con-
verter supplying a certain amount of mechanical power as a
synchronous motor. Usually, they convert from three-phase or
single-phase alternating to direct-current power,

(3) Rectifying machines are apparatus which by a synchro-
nously revolving rectifying commutator Bend the successive half
waves of an alternating single-phase or polyphase circuit in the
same direction into the receiving circuit. The most impor-